The objective of the present study was to evaluate the productivity of six tomato cultivars using gravel system under Kuwait environment. Experiment was conducted in acrylic covered greenhouses with evaporative cooling system with ambient temperatures ranging from 24 to 32 ºC throughout experimentation 
INTRODUCTION
An important aspiration of Kuwait and other countries of the region is to achieve at least a modest self-sufficiency in food production by creating improved environmental conditions for plant growth. In this part of the world, the domestic food production is limited due to harsh weather conditions and non-availability of natural fresh water. Soilless culture techniques can provide possible solution to the existing problems of limited supply of high quality water in the region and eliminate environmental risks associated with soil-based systems. Diseases often associated with the use of growing media for seed germination, stock propagation range from seedling damping-off to leaf spots, stem cankers, fire blight, crown gall, root rots and flower blights. In a typical greenhouse situation in Kuwait agricultural areas, it was recorded that up to 27% of healthy transplanted cucumber seedlings are lost to Pythium (M.S. Albaho unpublished results). Growers constantly keep replacing those dead seedlings with new ones but this is a labor intensive and costly process. The ban on methyl bromide in soil culture has led to the adaptation and use of alternative growing systems such as hydroponics, which are considered to be safe, sustainable and competitive. Hydroponic cultivation with its high water-and fertilizer-use efficiencies is appropriate for a wide range of growing conditions and offers excellent potential in arid climates. Exploratory research on hydroponics has proven the potential of such systems for protected agriculture in Kuwait (Attar and Shalabi, 1993; Al-Hassawi et al., 1996) . Soilless culture has proved viable for the commercial production of vegetables especially tomatoes in Malaysia (Raja Harun, 1989) . Produce grown in soilless (hydroponic) means can have better quality than those grown in conventional soil-based culture (Xu et al., 1995) . Massantini et al. (1988) found better taste, uniformity, color, texture and higher nutritional value in fruit grown in soilless culture than in soil cultivation methods. Benoit and Ceustermans (1987) found that tomatoes produced in the nutrient film technique system (NFT) were firmer and richer in vitamin C than those grown from soil-based plants. They also contained more sugar, acid and sodium, resulting in a more distinct taste.
Farmers in Kuwait have realized the feasible option of undertaking protected agriculture for extending production season and conserving of water resources among other advantages. However, production expansions are still being pursued without much concern given to efficiency or quality. Due to low water use efficiency, the present soil-based greenhouse production systems have increased the demand for expensive desalinated water in protected agriculture. The objective of the present study was to evaluate the productivity of six tomato cultivars using gravel system under Kuwait environment.
MATERIALS AND METHODS
The Experiment was carried out in an acrylic covered greenhouse with evaporative cooling system with ambient temperatures ranging from 24 to 32 ºC and relative humidity ranging from 55 to 80% throughout experimentation period of 243 days.
A total of 12 concrete troughs (21.85m long x 0.68m wide x 0.40m deep) filled with gravels and fertigation was delivered through perforated polyethylene tubes along experimental troughs. Gravel culture consists of non-calcareous gravel from 0.5 to 2.00 cm in diameter. Plants were fertigated through recycling of solution from troughs to collecting tank and then re-pumped back to troughs. Nutrient solution is pumped through the beds frequently enough to prevent the plant from going into water stress. The nutrient solution has been monitored frequently for total solids and replaced when levels approach 3500 mg. 
RESULTS AND DISCUSSION
Productivity of cultivars evaluated showed that the cultivars Rengo, Capello, Bangal, and Amazon are significantly greater than the cultivars Incase and Rengo in terms of fruit yield per m 2 (Table 2) . However, the largest average fruit size produced by Capello (165 g per fruit), followed by Amazon (140g), Bangal (130g) and Rengo (120g). Saria and Incase cultivars produced significantly smaller fruits and considered less favorable marketable size (Table 2) . Average daily water consumption/plant recorded was 1.57 L.d -1 (a cumulative total of 293,217 for 243 growing days) and the daily water consumption by the cooling system was 6.42 m 3 .d -1 or 15 L.m -2 .d -1 . This water consumption by plant is far more efficient than the less efficient soil-based cultivation system commonly practiced in the country. The amount of water loss is essentially due to evapotranspiration. When good cultural practices obtained by a good grower, the same yield in soil as in this method of soilless cultivation, but it is likely to use 100% more water as a result of water losses from over watering the soil and evaporation from the soil surface. If yield per unit of water applied, gravel system may increase yield substantially over soilbased systems. Water use efficiency was estimated in the current trial as 11.9 g of fruit weight for each liter of water consumed for the gravel culture.
Cultivar differences are the same for soil cultivation as for gravel culture, but the later is economical in the use of water and nutrients but require frequent monitoring and adjustment of the nutrient solution. Performance of Amazon, Bangal and Rengo (comparable to Capello), in terms of production of marketable fruit seems promising for the selecting these cultivars to be grown in a gravel culture technique. Yields were lower for Incase and Saria probably due lack of adaptability to Kuwait environmental conditions.
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